California records.-We have verified a total of nineteen oarfish strandings and sightings along the California coast, since 1901, all from southern California with the exception of one sighting slightly north of the Point Conception boundary, plus several unverified and extralimital records. 1) 22 February 1901. The first recorded oarfish (Fig. 1A ) from California was found "about one mile up the coast" from Newport Beach (Jordan 1902 , Jordan 1907 , Jordan and Starks 1907 , Fitch 1951 , Los Angeles Times 24 Feb 1901 , Los Angeles Herald 26 Feb. 1901 . It was 6.71 m (22 ft) long and weighed an estimated 500-600 lbs. (Jordan and Starks 1907) . Jordan (1907) also mentions Santa Catalina Island where "during the past few years I have seen one oarfish (Regalecus russelli) alive, while another was brought to me dead," indicating that there may have been a few more unconfirmed sightings at Catalina Island during this time.
2) 29 March 1950. A 3.20 m (10.5 ft) oarfish was sighted by Thomas DeGarmo "swimming feebly just off a point of rocks" at Cabrillo Museum, near San Pedro (Fig. 1B ) (Fitch 1951, Fitch and Lavenberg 1968) . The head was badly damaged, a few feet of the tail were missing and the weight was estimated at 113.4 kg (250 lbs). A cast was made and the specimen was donated to Scripps Institution of Oceanography and given the catalog number SIO 50-115. Tom Deméré (San Diego Natural History Museum) discovered that the SDNHM model has a label indicating it is a "cast made from a fish taken near San Pedro in 1950." The number of rays in the crest of the model match R. glesne and may been incorrectly added due to the damaged condition of the specimen's head.
3) 7 February 1958. A 1.76 m (5.8 ft) oarfish was picked up by Linc Foster at 11 AM on a beach in Santa Monica Bay, just south of Topanga Canyon (Fig. 1C ) (From John Fitch correspondence to Vladimir Walters, 25 February 1958) . The specimen was found on the beach while it was still barely alive. The body broke in half as it was lifted. It was turned over to Dr. Kenneth Norris at Marineland of the Pacific and the above data recorded in their field notebook under MLP58-2. An additional maximum of 110 mm of the tail was estimated to be missing by Fitch, possibly making it about 1.87 m. in length. Subsequently, it was cataloged at the University of California Los Angeles (W58-267) and now resides at the Scripps Institution of Oceanography (D. Buth, UCLA, per. com. 2013 ). The SIO 15-113 label has 1,750 mm written as the length. Fitch counted six rays in the dorsal crests (nuchal pendants). 4) 24 September 1963. A 4.12 m (13.5 ft) fish was stranded 3.2 km (2 mi) west of Malibu pier (Los Angeles Times, 27 Sept. 1963 , Roberts 2012 . Vladimir Walters and Boyd Walker (UCLA) estimated that about 1.5 m (5 ft) of the tail were missing, making the complete fish about 5.64 m (18.5 ft) long. A subsequent Los Angeles Times article (1 October 1963) stated " …an 18½-ft oar fish, will be on display outside the Life Science Building at UCLA." Fitch and Lavenberg (1968) mention a "19-footer from near Topanga Canyon." We assume it is the same fish. They said it was preserved in the fish collections at the Los Angeles County Museum of Natural History. An inventory of wooden tanks at the Museum's Marine Mammal Warehouse listed an uncataloged "Oarfish (dried formalin)" in WT-17. This specimen was discarded in 2006. No picture is available. 5) 25 January 1970. A 4.39 m (14.4 ft) specimen (Fig. 1D ) was found dying in the surf by Foster and Francis Phelps, 2.4 km (1.5 mi) northwest of the Ventura-Los Angeles County line. Roberts (2012) has the locality as Malibu, Leo Carrillo State Beach, 4.1 m, stranded. It originally went to Marineland of the Pacific and then was deposited at the Natural History Museum of Los Angeles County (LACM 31697-1) about a year later. Camm Swift re-measured the specimen as 4.39 m (14.4 ft.). Part of the tail was missing, assumed to be bitten off. The specimen was on display in the Foyer at the LACM for many years until being replaced by the 2006 Catalina fish in 2007. The specimen was cast and a model made for display in the Marine Hall (Emboden 1974) , with a relatively large, fan-shaped, dorsally-directed tail fin added (inaccurate because it resembles the upper lobe of the caudal fin of a ribbonfish, Trachipteridae). The model is on display in the Discovery Hall on the second floor. An otolith in the John Fitch Otolith Collection is labeled "Jan 1970 ±18 ft." We think it is likely from this specimen. Fitch was probably estimating how long the fish was if the tail was intact.
6) 12 July 1992. An oarfish was observed "undulating in the surf" and photographed by Steve Wallace (Fig. 1E ) on the beach, near Malibu at Ventura County line. (Bill Beebe, Los Angeles Times, 24 July 1992). Beebe stated the sighting took place two Sundays prior to his article. Records at LACM had date as July 20. "It looked like a sea serpent about six or eight feet long. It had a head like a dorado (dolphin fish) and shaped like an eel." Wallace indicated that the fish was washed back out to sea while he was there.
7) 19 September 1996. An oarfish estimated as 7.0 to 7.3 m (23 to 24 ft) was found on the beach at Coronado, near the Coronado U.S. Naval Special Warfare Command Center, by Scott Vogt and other U.S. Navy SEALS (Fig. 1F ) and reported to the Birch Aquarium at Scripps Institution of Oceanography (The San Diego Union-Tribune 27 Sept. 1996; Smith 1996; Roberts 2012). The specimen was measured and dissected by H.J. Walker, Cindy Klepadlo and Leo Smith of Scripps Institution of Oceanography on Coronado at the Naval Center. They measured it at "just over seven meters" but estimated it to be 23 to 24 feet because the tip of the tail was missing (Smith 1996) . SIO field notes have the "estimated" length as 7.3 m. Following examination of the whole fish the head and a portion of the tail were removed and are now accessioned at the Marine Vertebrate Collection (SIO 96-82) along with a DNA tissue sample. Dorsal crests fin rays total 6; gill rakers 13+39 = 52. The Navy buried the remaining parts of the specimen. (Forsgren et al. 2017) . 11) 7 February 2011. A 4.3 m (14 ft) specimen was stranded at Surf Beach, just south of Ocean Beach County Park, near Lompoc (email to RF from Kristi Birney, Environmental Defense Center, Santa Barbara, CA) ( Fig. 2A-B) . It was photographed by John Downs in the late afternoon, but not collected; it apparently washed back to sea at high tide that night. It appears there were six rays in the dorsal crests. Surf Beach is ca. 35 km north of Point Conception and ca.13 miles north of Point Arguello. It represents the northernmost record of Regalecus in the eastern Pacific. 12) 13 October 2013. Jasmine Santana, of the Catalina Island Marine Institute, saw a dead 5.27 m (17.3 ft) long oarfish (Fig. 2C ) lying on the bottom at about 5 m. while snorkeling in Toyon Bay, Santa Catalina Island. She grabbed it by the tail and swam it to shore, estimating it weighed about 181 kg (400 lbs). It was well-publicized by local media (Los Angeles Times, 16 October 2013). Dissection determined that it was probably a male. The stomach was empty. Taylor Sakmar of CIMI contacted the LACM about the specimen. Tissue samples (T-001236 to T-001248), gill samples, dorsal and pectoral fin ray samples, heart, liver, kidney, kidney blood, gonads, tip of tail, and muscle from the abdominal wall were given to the Natural History Museum (LACM 58180-1) via David Work. The gall bladder, parts of the gills, stomach, spleen, part of the intestine, and gastric caecum went to the Ecological Parasitology Lab, University of California, Santa Barbara. They found several types of larval and juvenile parasitic tapeworms and nematodes. Oarfish may act as intermediate hosts for adult parasites of the same taxa found in Shortfin Mako and Sperm Whales (Kuris et al. 2015) . Also, an otolith, dorsal ray and pelvic ray were sampled for ageing (Midway and Wagner 2016) .
13) 18 October 2013. A 4.45 m (14.6 ft) oarfish was discovered on the beach at Oceanside (33°12 N, 117°23 W), near the harbor breakwater (Fig. 2D) . The specimen was analyzed by scientists from the NOAA Southwest Fisheries Science Center, La Jolla. The head was damaged. It was determined to be a female with eggs. Some tissues and parts went to the Scripps Institution of Oceanography, Marine Vertebrate Collection (SIO 13-259). Remaining tissues went to California State University Fullerton, frozen, and later CT-scanned at UCLA; hyperostosic dorsal pterygiophores were present (Paig-Tran et al. 2016) . 14) 9 August 2014. Patricia Malone and party photographed an estimated 4.6 m (15 ft) oarfish on Santa Rosa Island, between Skunk Point and Torrey Pines, on Bechers Bay (approx. 33°59 N, 120°0 W) (Fig. 2E-F) . She said it was freshly dead with little decomposition but the eyes were missing. The lens of the eye showing in Fig. 2F does appear to be missing, possibly due to scavenging by birds. There was a small bite in the midsection, the tail was missing and the dorsal fin was buried in the sand. No tissues or parts were kept. 15) 1 June 2015. Tyler Dvorak and Amy Catalano discovered an estimated 4.32 m (14.2 ft) oarfish on Santa Catalina Island, stranded along Emerald Bay (Fig. 2G) . The fish was reported to Catalina Island Conservancy, necropsied, and shipped to California State University, Fullerton, for further study and CT scanning at UCLA (Paig-Tran et al. 2016 ). Muscle tissue is frozen at the LACM (T-001252). Reproductive tissue indicated it was a female (Forsgren et al. 2017) .
16) 30 June 2015. An oarfish was snagged with rod and reel and brought to the surface on the fishing boat Fortune, off Salta Verde Point at Santa Catalina Island over 9 m depth (Fig. 2H) . It was estimated to be about 6.1 m (20 ft). The captain, Bruce Smith, said it may have been alive at the time. The fish was gaffed but its flesh started to tear so it was released and not seen again after that. (Fig. 3A) . It was freshly dead with little decay; however, the tail was missing. There was krill in its stomach (per. com. Erin Paig-Tran of California State University, Fullerton. Tissues and parts (California State University at Fullerton) were retained and scanned. It was determined to be a male (Forsgren et al. 2017) . Samples are being examined for parasites by the Ecological Parasitology Lab at the University of California, Santa Barbara.
18) 14 September 2015. An oarfish washed ashore in La Jolla at Shell Beach (Fig. 3B) . It was 5.21 m (17.1 ft) long. National Marine Fisheries Service staff from the Southwest Fisheries Science Center retrieved it. Tissues, photographs, and records are at Scripps Institution of Oceanography (SIO 15-37) per. com. Phil Hastings, Curator, Marine Vertebrate Collection. Samples were CT scanned for hyperostosis (Paig-Tran et al. 2016 ) and reproductive tissues indicated it was a female (Forsgren et al. 2017) . Fig. 3C-E) . Dr. Paig-Tran's students dissected it and took samples the next day. They recorded the fresh length as 4.1 m (13.4 ft) and reported it still had red fins and silver skin. Samples were CT scanned for hyperostosis (Paig-Tran et al. 2016 ) and it was a male (Forsgren et al. 2017) . The dried carcass remaining on the beach was then examined by Eric Austin Lee on November 6th. He estimated the dried length at about 2.1 m (7 ft) and kept the badly decomposed head for the Aquarium of the Pacific, Long Beach, CA. Samples are being examined by the Ecological Parasitology Lab, University of California, Santa Barbara.
Records with limited data.-A smaller 2.2 m (7.2 ft) oarfish was on display with the larger 1970 oarfish for years in the Museum Foyer. Robert J. Lavenberg (per. com.) recalls Boyd Walker (University of California, Los Angeles) received it from lifeguards in Santa Monica Bay in good shape and then donated it to the LACM. We have no other data (LACM 58185-1). Dirk Nolf (1985, fig. 56E ) illustrates a Regalecus 1.4 mm otolith that matches a 1.4 mm otolith in the Fitch Collection that has ">244 cm" written on the capsule. It may be the same fish since the body lengths are similar. An oarfish skeleton is cataloged at the Santa Barbara Museum of Natural History (SBMNH OS 4904) collected in 1996 but with no specific locality. It is possibly from Santa Barbara County. The preopercle is 120 mm in length, vertebrae about 35 mm and the longest dorsal ray is about 700 mm long, indicating a large fish, likely 3-4 meters in length.
Extra-limital records (taken at sea or off northern Baja California).-A) 7 August
1961. An oarfish estimated as ca. 4.6 m (15 ft) was encountered by the sportfishing vessel Beverly 80 mi. SW of San Diego (off Baja California, Mexico). The oarfish was noted by the vessel Captain, E. Galvin, as being under attack by sharks at the surface prior to being gaffed. The head, in a battered condition, and a 1 m section of the tail from near the caudal were salvaged. Parts of the specimen were donated to Scripps; the cranium went to a bimodal pattern, with a peak from March to September and again from December to January; no oarfish are reported in February or November. The recent numbers in both Mexico and California in the eastern Pacific indicate an increasing trend in sightings. Not all past sightings coincided with an El Niño event (Fig. 5 ). There is, however, an increasing trend in sea surface temperatures during 1900-2012 of about 0.5-1.0°C (Johnstone and Mantua 2014) .
